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[W*« l ] 
[8**31 2 ] 
[1**31 3 ] 

<k?9- fiis £#A,-cv>3£i£ #m t -r a ft *3t 2 k mm. ©75*k> 
umm 4 ] 

[1**31 5 1 

sjr**, * <£ a 5 ^ftjfttfwwr * a £ ■* & fit*3C i ~ 4 ov»t*l*» i jr 

[1**31 6 ] 

±|2A 6fflftjkli^ JSLTO (a) tfett (b) Bf&<&* fc 
* It *3i 5 telftft© 77^ K >m^*ffitJ#o 

(b) ie^ij#-t i t-^$tL^75 ymmn^^r, lmxmm^r^ym^m^ x 
[f**3i 7 ] 

_tiBA 6^<fejflifb***3- F-r&stfsT-t it, aTo (c) *fc{± (d) lamoa 

fSWTB v»fe tL& i fc W*3C 5 fclBtttf) 77^f F >m#*"ffitJ#o 

( d ) @B»-^ itlST t & * & S it{£^- 

[1**31 8 ] 

±l2I&Mil*®S»7i s \ J^T© (e) tfctt (f) gB*©*^'*** - ?**^* 

t-tz it *3t 5 t"te*o r 7 * f >m^mwfc 0 

( e ) mm^ 3 W75; aftE^o** % & & ? 5t„ 

(f) @E?U#-^3 &C;$f£*l£7$ yUE^JC^V^f. H!3UiM<£>75; X 

nmm 9 1 

±|BJ»l»Bft«ft3£ft»**3- Ki-^jtfS^t LT\ JJJLTO (g) Xtt (h) iBfcOst 

(g) E^!l#-^4 l^§tL*^ag|B^J**-7'>U --r 4 >^7WA|it LTtfS 
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im^m i o ] 

±m& 5^mu<mmi)^ ^t© (i) ttm (j) iBfco^^^^s-e^^i 
& 1- * m$c& 5 jciB*© r 9 * k > Mt^«%#o 
( i ) mm^ 5te7Fzti&T< smmmip >s*?m 0 

(j) @E^lJ#-^5 K^$tLST5 ymi£?!JK*5^T, HHXI±SkfllOT5 & 

[1**31 ll] 

JrlBA 5^*&jfltffcBS3R*3- Ki-^st^t Lt\ \>XT<D (k) tfctt (1) IBi^it 
(k) IB?!l##6 ^^^n^m^SB^iJ^^-^^ 1 ; —T4 ^^yu-MM^tLX^-r^ 

( i ) mm-w 6 ^ $ ft & m&mn mtt 1 as * sibe^ <b & 3 itfs^- 
mmM 1 2 1 

, ^^f-fX7 (Mortierella) Iftft^l, i t t^WM 1 ~ 1 HD^-ffl 

m^m 1 3 ] 

„ ^;Vf T;Vt°^ (Mortierella alpina) &$zX*&& £. fc 4r43rftfc "*-&l*#Jg 1 

[ft^ji i 4 ] 

& £ i t * #m S If 1 ~ 1 4 o v^-ftL* l £ \~WM,<OT 7#K> R^rffiW-fo, 
lf*#£ 1 6 ] 

* 1 T ? * K >m#*ffit;#o 

[W « 1 7 ] 

±wmom$, 74 tzmwitir zm^mi ~ 1 6wv»i*^i^tia«© 

1 8 ] 

»«1 ~ 1 7OV>1**L;frl5(K|B*<0T9* K>m-^**^#^^#^tLSii:^# 

[itM 1 9 ] 

WNfcfii 8 Clamor 9 * K^iwev>i,i^#ttt^»o 

[flt*9 2 o ] 
[ft 2 1 ] 

i**® i~i7 <ov>-rtL^ i m^mnoT 9* F>m£^*i-&»#£#i£i-&*:#> 

^#tr«xHiS-^ * * - < t t ^•^•^v> ^it tt477*K ^m#*W 
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mm<D%m 77* v>m*^-tz>mm&&£v s *<Dm% 

[0 0 0 1] 

&§&mi±, 77* K>m£^rt&»# (^S, Glycine max) ) 

[ffSf] 
[0 0 0 2 ] 

oJn^^SWc**!!!^*^ *iV'f>i^t- ^#v^ 0 — tafias iirafii^fn 

c ilCJ:oTfi« (R«2~4) . (R«5-l 4) „ S« (fitmmi 6-1 

8) „ C&3M&2 0JGLL) fcdWRStU Rftifc^n, Il^Stmaf;^ 

[0 0 0 3] 

m^tL^,j§gjKmi L-ctt. RHi&i 6 (ci 6) ^f^niera^^-f-^m ( 
c 1 6 : o) , Riti 8 (c 1 8) <Dmmmffim.<DXTTi) >m(c is : o)*, mm 

118 (C18) oMlMiL-C, HkTMKl, 2. 3lHtf>— (^Flfrftlli!?-^ 

) *3rts* w >gfc (c i 8 : i) , yy-;vm (c l 8 : 2) „ «-y y wm (c 

18:3«) &£.H:i><DtLX%ltbtlXi3*), C *L 5> UBifiBft * Jt «tfi&# < frtr „ ^X, 

t LT3&jg$*iTv>& 0 w 1 8 &±.x^mm& (-MS^-^^iiHSIt^ 

) *2ffl^Ja±toJKJte»*tt^L-r*K^I&flII&IKBft (^'J7>tfiWf^ K7r 
yf^-7yK (P U FA : Poly Unsaturated Fatty Acid) ) fcnf (f *LTV>^> 0 
[0 0 0 4] 

-ti: 'J y - JH^ 3 « - 'J ^ v 

- y y 77* K>Bft (C20 : 4 n - 6) . * ^>Bft (E P 

A) (C2 0:5n-3), Kat^fxvf (DHA) (C22 : 6n-3) ftif* 1 



A-*?L&&^Ttt^ y^^- 7 -'J7V>f, 75*K>», EPA, DHAfOM 

Sti/C* 19 ^ 77* F>ii:Mt^iI#^Ltv^o 
[0 0 0 6] 

ico77* ^fftCJfctSlfl9#<#S*L % — ^(ilii^^lffiCio-C 

^ IWf^^il'f^? (Mortierella) * i?tf>IR&W$&*fc .£ *K 77* 



[0 0 0 5] 
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[0 0 0 7] 

^«{S^£?i5^itt^2»A« xmmm%-?<v P u F A£ltOTif£ t 

[0 0 0 8] 

?V >|4|t^ * (9* V *Bft*Jfctfcl$#<-£OJ!^»^<b. CI 2 : 0-ACP (T 
-CMLf^^CiAL/;^ : &&&XWL2&m) , (i OilS* "r T V * ^ 

(c i 8 : o -ac p^fnW*jt^^Hii^T>^^>^jtf5^-oSA^ J; Dgpftfl 

U ^tT'J >Wt&tt*4 0 %^ifti67t|im^#^^^ : ^#^m3#M) . (iii) 
HS;r_;v#®? (C2 2 : 1) (if O L P A AT tfAti t t K i ^ 

#Sfc#^*£ 9 o : ^^E4#i) . (iv)ft* W >m£J£^ 

-fX (^Xl?-CHaLtv»S A 1 2 7FMfflftmmiMUl L 'F a d 2<D&m*WM-tZ>Z. 
»2 3%^e>8 0%igKf:i^R4ofc^>fXo F a d 2 *«0»-T* -7°n ^- * - 

t lxh, xm^j&mf >'*?R"c*>& p-wrv ^-^at^f-s^oto^v^ 
a 6 >pfti5pp'fb**»^f - a 5 /F&fttf ba^ans^ t ^ * y v ^a*o«sigi 

[0 0 0 9] 

7-4 *-7frb m l?za6 Tpffi nimm, m&m&m%, a 5 Tfmm^mmo c d n a £ 

ill 1, 1 2#M) o ££TflBifcLfcrt2gMi, #S^Jfe^ftv>|Rlj, fmVfXWL 

7 £ fcli^frttS fc#tofc„ 

[ittitl] Appl. Microbiol. Biotechnol., 31, pll (1987) 

mm$XWt2] Science, 257, p72 (1992) 

[##lt«3] Proc. Natl. Acad. Sci. U. S. A., 89, p2624(1992) 
[##W : »4] Plant Cell, 9, p909 (1997) 

[^#It»5] Proc. Natl. Acad. Sci. U. S. A., 94, p4211 (1997) 
[##lt»6] J. Biol. Chem. 278, p35115, (2003) 

I^#tfit7] niMtWX^J • 7-4- • ^*tt2002^ (ISBN4-86043-004- 

2C3045) p574-586 
[##t^»8] J. Plant Physiol. 160, p779 (2003) 
[#M#ft3Ci£9] Bio/Technology 11 pl94, 1993 
[##^»1 0] Proc Natl Acad Sci USA. 96 p 12929(1999) 

[iiirtti i] ¥^i4^i mmmm^^^^-mm&wft&mwffivmftm 

M£ m 8 ®fitft&%& (B*^tS*^) . pl4-16, ¥«15^6^13B 

[##Sr^tIU 3] Santarem ER and Finer JJ (1999), In Vitro Cell. Dev. Biol. 
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-Plant 35: 451-455 
[0 0 10] 
[0011] 

mm. iwsft-e©^ftii^ £*#]«•*- s - 1 jwss t & & «, 

[0012] 
[0013] 

-v * ^ *mxftM £ ifrfrd** & kZtir\,*& (2mW$M l o #M) 0 £ co «t 

[0 0 14] 
[0 0 15] 

Ml 3) o (i)«f5^SA<^fflIi^^MXco^K^m^^lfm^^^^i9> ( 

ii) $ fc-fc, ^S^f0lIW^^^*»o^fS^-^^^^5l$^^#Mf5^- 

[0016] 

o 

[0 0 17] 
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[0 0 18] 

[0 0 19] 

[liM £ »SSti" & O^J§£] 
[0 0 2 0] 

[0 0 2 1 ] 

[0022] ~ 

[0 0 2 3] 
[0 0 2 4] 

7^ h*>m&&mzm5-i-z>mmm&mmm*x- k-t ^mu^m^-r^jim 

tf-k %H2>z\b am z L v > o 

[0 0 2 5 ] 

t/c, ±E77^r K^i^ci^t^iitiMw, A6««, mm 

[0 0 2 6 ] 

±f5A6^»w*^\ mro (a) ztzit (b) ib«<^>v^ - 
(b) mm-^i teTF-zti&T^ ym%mtz&^T, iixttti<7)7^w3i, ^ 

[0 0 2 7] 

Sfc, ±f£A 6Mftif^2 - Ff^lf^i L-c, JJITO (c) Sfctt (d) IB 

(c ) @B^!]#^2 ^^$tL^,^MB^J^^--y>i; ^-A«i LTffS 
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[0 0 2 8] 

±iajre»s®ft@£lt^\ ar» (e) ttiit (f) sb«<&* v«*R-e** 

( e ) 3 t-^ $ tL* t 5 y »Eyij*» e> & & * ®o 

(f) R^J#-^3 K^$*L*7 5 ymiB^m&v^, iixiiii©7 5yi«, x. 

[0 0 2 9 ] 

tfc. ±IBJ9iJI&milft®ftP«^^'- V-T&Mittt LT, flTO (g) Xtt (h) IB 

(g) SB^iJ#-^-4 c^^tL^m^SB^ij^^-^v 1 ; y^fyv~Am.i$Lt Lttt^ 

( h ) mm^ 4 K^stL* m^K^ij * & atfs^- 1 mm m & m»IB^J h & £ itfc?- 

[0 0 3 0] 

i7t. ±iba 57FmMmm&. ar^ co (j) tamo* w?^sc-e&&;i: 

( i ) HB^iJ#-^5 ^£tL&7^ ySSWt^^^ >;*?Ko 

(j) SB^iJ#-^5 ^T^^tL-ST 5 SMW>Mte33^X, liXati©7 5yi^m ^ 
[0 0 3 1 ] 

ifc, ±IBA 5^f&fttfbHSt£=i- Fl-^stf^i: LT, (k) ( 1 ) f B 

(k) @B^iJ#^-6 K^£;K&:tl»SBm:f--7°>';-7V >?y v-^WMt tttt^ 

T^mm^ *ma-?& BLmzmmt & m & * ® & ^ - k-t & 

[ 0 0 3 2 ] 

N ^;Vf^ 7 (Mortierella) Ift*^^-tWiL^ 0 ±1B79*K>& 

;vt°^- (Mortierella alpina) S3fc"C& & i £ iflfr £ Lv> 0 
[0 0 3 3] 

[0 0 3 4] 

^ h K, ±|B^ilWMXfl{i. RNA ifeCiotA 1 5 ^f&fnW^fmMiUI- 

^x@-e*^> i t^x f?§ft lv> 0 

[0 0 3 5] 
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[0 0 3 6] 
[0 0 3 7] 

SCfc MLtv^ 0 £*U±t£*tf>&iJ|^ibs§^&rft L#£ ii-?!^v^ 
[0 0 3 8] 

(T^lft^f^fbfc 3^ h W >itmifeb11:&i£lf-C& < . 77^r K>t©^14i • Ipt# 
[0 0 3 9] 

s&k, *nic#s77+F>'^tw(i, ^w^mamm^SEMir^^ 
, c<57?*r/ * «^-r * i t k x t> , efcgg $ fr£M£@iM: * * £ r 

[0 0 4 0] 

ft*;, »^ft^-e^7BKfem^JtWStLv^v^fLTv^^^#ti%, M;tfi\ ^ 

[0 0 4 1 ] 
[0 0 4 2] 

^ ffi4$Httt K is It £ HBK^-fr* l:ov>t ft M K o v> Jc» & o 

[0 0 4 3] 

*^tt*©:fr-*-*££fltK*±, ±KC 1 6 4 fctiC 1 8t\ 1 ~ 3«9f CT<&5ftj«F^* 
^"*-*#ji«rLr^&o i*tt>«Dj®JteSfe^gp^tt % W^if©/7^f Ffit, T-b 
-f-^-C oA^fWSJ: LT^§tL* 0 flOf^l^irf^-C o At— BMb£t 
|^P,vn^V-C o A^^^i-^^JS-C. T-trf;V- C o A#;V*^>7--if (ACCase 
) t iotlr *>fL* 0 Kf^*WK*tt*?ftll&^Jfto#jaSJ©oD l o-cab ij „ 

mm^m* \-%m- * x n-r t #*. & tix & 19 , Accasea^oaapjn^ wottno 

mMJ§H*^5 %i*JnL;fci:V>$$||#fcfc£ (Plant Physiol., 113, p75-81 (1997)) 0 
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[0 0 4 4] 

vn^jl'-CoA^nzjUti, £ o^A C P KJE^S *U vn^^-ACPt^o 

it^^i ttlil/i^ofoflSl, ftjfr»fc«C16 : 0-ACP^C18 : 0- 
ACPMti. -<^C 1 8 : 0-ACP©^liy5^f K C 1 8 : 0 

-ACP»«Ci^t, A9{£ (*^sK^f'>*SSW^3g^?>Scx.r9#B0^3g 

[0 0 4 5] 

£OJ:^U4CfcCi8 : l -AC P©- fl5i±, :/9X^KrtT?<D^y-fen|&«& 
[0 0 4 6] 

Z.tib'<Dmi&$&t 7yJVWIlCJ;ot7yJVWJ'tn-;V3 'J >i (G 
3 P j Osn-lt, sn-2 ffifcAEMK^ U *l* ^tCiot, * 

X7rf-vJVm;v (PC) ^*X7rf^^'J-bn-jv (PG) & ifS^rco?* 1 ; -ten 

n-;v (TAG) £&& 0 
[0 0 4 7] 

■c^-cv>«o ISW»14, *ILT1 8 : 0-ACP^Mf*, A l 2 7FffiMkm 
m, A3M«^tt^o i 8 : o -AC p^fttfttffcsaw*:/?;*? 1 K^M^i - ^ 

roi:j!ttt, Al 2^Wf> A 3/5f£Stfh«i±, ^tL-TtLX^*^ Fm&MtE 

6yRMKbS£li^ 'jy-*^-W>S^4iU 'JAt>f^ (Limnanthes 
douglasii) <DA 5yfmnimmteC 2 0 : 1 (A 5) 0#J&£W#"*-*o 
[0 0 4 8] 

ttW^stLs^au^jiiisifeiic 1 6 i/tf±c 1 8 fit%ii#CT^m^ 7 

. C 2 0 JSL±OjBft«ieiSBIl*'J&S-t<6o -tI50«%(i> *»4 •> 0*^"CC 2 0 ^ 

C 2 2 o&JHWl&Bfcfr&ftllBJtJ: U*tt4. ;«0W)Kl©MWtt, HSflS 

m&mmmm&mzx&mMmmm&mtmwLx&t) , m^a-h^ 

[0 0 4 9] 

(Simmondsia chinensis) *»?><RSJ£SR{&^**I<^*S'&'RliB* "9 Pititfe 
FAE1 (Plant Cell, 7, p309 (1995)) ^KCSAfzc^- (Plant Cell, 8, p281 (1 
996)) WbtU C 2 0&±O^JKI»Sfc'frJ&KW#LTV>St fcjPsrcStLfco » 
*^^T»f$iiTV>*EL07r ^ V-Ofl&JKIMMHEM* (J- Biol. 
Chem., 271, pl8413 (1996) „ J. Biol. Chem. , 272, P 17376 (1997) ) t»FAE 

[0 0 5 0] 

f^, »IIS«»iiTAGT^^o i©TAGl^ fflfl&jf* *l* G 3 P 
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v ns&fcfeWL&K iot^j-irn- ;v#^#^tg# $ ft a #\ £ <t? -5 *> s n - 2 fi^o r v 

t^; ^'J V 7 t X 7 t f ^>iT'>«f if (LP A AT) Kit— jRt'ift 
[0 0 5 1 ] 

WCt«SfL4o TAGI-If LTf^^aWi, ^WC^^I^tV - t iifft&Jl 

LT/Wfe#:*»€)jtt/i-t* 0 »K4oTi4. C 1 6, C 1 8 
£<9fcfev^ **^«Sv»ef»« • jgg&M&g^ TKBKb^-x^^'Wt^ ft ^#^35: Hl» 
Bfe£#*K£fUft-?-£ & t5 5 \ £ ft & 0#^&J»®m i5 t ^ A G (Dj&-?J£& 

ttfcv***, ftv**«#IM£*^ri- 2) ^ ^ * 'J - €^ 7 v'^iOTf©? t ^ iftf^lft 
^ft-cv^ 0 ico££J4, **f«I»5W fcfcv>j©j»g*ifiji^/i,T&jg 3 

[0 0 5 2 ] 

a , r 9 * f >m * &mir %> ?mmnm%fc& x <omm km-*-**©-?** 
j: xf^fomm \z o t in -r & 0 

[0 0 5 3] 

C 1 ] 7 9 * K >ate#«to#0&jg:frfe 
^0JK#£7 9* F>m»#^^Xo*fejg3f&{4, 79* K>SS4MCM#t 
^IKiMf i^f fefCiAtS CtC X t), 79* K>Bft*«$*S794f F> 

2ft& *>?)-Cf4&v> 0 £1\ rJtI5Bfc'frJSR^H#-r*»3lfJ l:ov>tKit4o 
[0 0 5 4] 

c i - 1 ] j^sfe^ a 

* F ;xg£££^j&-r£tf:i6 Kjfi5«SftHE3l5T?**o £ ft LTWU .fcfrWfcJi, a 

[0 0 5 5] 

r a 6 ^i»ffciij 1 14 , mmm^ ;tn\> # >i©A6t ( * ;v *-* v» 

J t(4^-R*-M^ (C = C) MxJ4\ gf«i®^^X (Glycin 

e max) £*5V>T\ 7 9* y>m**kmZ*t2> tzibfcit^ ±&3mm<Dffi1ftWL&j£Mfg* 
3 - Kf * stCT^S^fi^^) * v> 7*o ^6 - * - c jijft LSAi-ft{44 v^ 0 

[ 0 0 5 6 ] 

tfz, R^»»mf7'J>S*M-K| (C2 0 : 3) i:S^n-9gM« 
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i^^^o — 7j\ ^^7^ ^9JR (Mortierella) & fc*<0— §BO^®li^>#JlJil& JfcoT 

^ -2) o 

[0 0 5 7] 

L£^oT, ±|BA6MftK, ffiKmilS®^*. A5»««3li 
^^^J&^W^&ilA^V^o ^;Vf^X7 T;vtf^- (Mortierella alpina 

tefltfta^fc J; «5 y -v y mffiWtBMW&mm (glelo 

) \z x i) v*-=e- 7 - V J v>m^£$;£tu iv> t a 5 jbf it: i 7 7 K > 

[0 0 5 8 ] 

itt (J Biol Chem. 273, pl9055(1998)) i3 J; 0* A 6 7fmmikWm^ 4 %>$LimsXihZ> 

y -'j^>i^f7'j h->m (c 1 8 : 4) K&mtoKtfzm'tzffiffiwm&m&mm 

OstfS^- (Proc. Natl. Acad. Sci. U.S.A. 97, p8284 (2000) ) it, ^*7> 

* ^i" o limx<Dm&Kfc-? & & t ^ t> fix & o 
[0 0 5 9] 

, i iXii|:io7 ^ y m^«m> ^> if A. s^/xii#in $ fitz r 5 y mgfiW <b 

Wt&W&, &3c> #A> RU?/XtetttiaZtitzT$ ymiB^iJJ fcfctfS r 1 'fiXii^C'ISJ 
C0ttH{i#^^$tL^v^^\ $IxJ4\ 110-2 0111, ffiL(ttl|~l 0®, i*)$f 
3: L< {iHi~71BU L<i±11i~5«, L< it HB~31B£lii*-t 

o 

[0 0 6 0] 

±SaT^ym«0^> ItiL< fitting ±fS^7°^ K-rs&^BB?!!*, S 

tm«7>l^<&£no^i£K i o x^m-T z> i £: £ <fc o T^ff 3 i t tfx § & o m^ffi^iJ « 
M£#A1-£^i, Kunkel&S*: a Gapped duplex?£^<7><2r£n^&Xte £ tU-ig-f &77fe 

k i y) if d - 1 ifx % , # ii £ if mzmm&o&mm^mz&m*^ m l ^tiiAi ( 

fU£(4Mutant-K^Mutant-G (Mtt t ]®pp^> TAKARAttI) ) #^fflV^T. $)^.VM4 
LA PCR in vitro Mutagenesis V — X^f-y h (i^b 0 ^, TAKARAI1S) ^ffiv^T^ 
^^SA$tL^, 0 
[0 0 6 1 ] 

^ y m.mm*^~tz> ? y^ywx& v , mmm^y * ^^vs^mM^ftifit^K 
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iitfio7^t«> ^> mx, RTf/xitttin2titzT$;nmmfrb%2>?> 

;^ft^ot^ ±IB«ffi * * L T *i \i*5km KXm^Z ^ t^X% 2> a 
[0 0 6 2 ] 

[0 0 6 3] 

^&*fe?-£jJ»fcfl3v»£ ±SBA 6 7W6$Hfc*3R* 3 - K-tSfltfc^fc L 

itt (rao«:±, a 6^3^b»«fST-»-r&) tmcii'-el*. a 6^ 
-y>"j-fr/77WA (orf) LT'g-tf^ 1 ; * * v^-f- K**fetfa i 

-2> o 

[0 0 6 4] 

J4 N ^<ii9 0 %0|Wj— te, jtf £ L < f44?fc < & 9 5 %o[W|— tt, 4 * L < f4 

& i t ZMvfc-f&o 
[0 0 6 5] 

_h|B'W ¥■< *tf — v a yit^ J. Sambrook et al. Molecular Cloning, A Laborato 
ry Manual, 2nd Ed. , Cold Spring Harbor Laboratory (1989) tw|B«* tiX^&JJ&i^ 

[0 0 6 6] 

4 . JiIBIIKmSIS® S« * a - F-f S Mitt £ L T {4# K RJg $ tt * <§> T tt 4 
v»#, * — fij t L T i4 . « x. if > * ;v T 4 9 T ;v tf ^ S 5ft (DmWiWM^M^M 

mzm^&Ws&Kit^ z<DmwjWtm&&&&B*=i-vir2>mtt mmom±±> mm 

mt LTli, ^!]x.(i\ SS^iJ*^-4 tc^^tLSffi^BB^J** --T-f 
W-A (ORF) LT-g-tf^U^^ Vtf KWSifc^Tlio ^i3> *»M"CV^ 
d ORF tt±> BS*&3 K>*»?>»jh3 K^Oitltf^^OlgHlrv^o 
[0 0 6 7] 

$hK, ^rnxm^hfi^mmm^M^mmMi^tLxit, ±m^mKm^fi 
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[0 0 6 8] 

tUli, $lxJ4\ MB^iJ#^-6 ^^$^^,il^lB^!]^^-7°>"; >^'7l/-A (O 
R F ) it T^-tf tf? V jsc * V * f - K £ £ fc ^t? § S 0 

[0 0 6 9] 

o M&K) it , m x. It MB^J#-^- 6 S ft * ?> * S fitj & m^IB 

[0 0 7 0] 

<OK/^j, 4fcii*«^?>#tt-rsifc#"C§*o Wilt gE£no@m<oiMEB 

DNAHify 5 y ? DNA^ili: L-CPCR^frd £fc#fcJ: *9 ±lBjt{5^ £ 

[0 0 7 1 ] 

[i-2] ^stmr?* Kvai^'f m 

*3&w 7^ p^m^-f x^^jg^t4, ±ib c i - 1 ] mxum Ltzmmm 
«*^ift#i:iAL, T7* vymz&mz^&jimz^As-c^titfi&izmfc-zfL 

[0 0 7 2 ] 

C 1 - 2 - 1 ] 9 -tiig 

*i&wt^v^tr*>tLS»a^^>-#*xsii, ±ib ci-i] mxmmvfzmmm 
^•f&i:mx*$)tLi£!Wizmfezti& toTii^^o 

[0 0 7 3] 

XIBia^x^ia^^^-O-gr^ii^^^^^-i: LTIt t£3fe<&&<a«* e>^* * - £ 

Mx.it pBR322. pBR325. P UC19, pUC119, pBluescript, pBl 
uescriptSK, pBI^^^-^tflfSii^iSo #l~> »#:^<7>^^- 
OiA^T^DA^f'J *A£JBv*4;£$£-?*<&$&#jz{;i\ p B I%k<Ds<sj i-V—s<? 
^^v^iUflU>o pBII^/ft'J-^^-iUll, :IMM9fcttv M 
xJt pBIG, pBIN19, pBHOl, pBI12 1> pBI2 2 1ft*lf4 

t t &X § S o 

[0 0 7 4] 
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CaMV3 5S) , T^f>ynt-^-, W 
^ n€ _^„^ ^;0©PR1 aSft^^n^-^-, 5- — V 

So t<0*"Cfc, * V 797-^^7^^ 3 5 S^n€-^-f fciiT ? > 
t „^-^j;^jL<lv^it^lSo ^X«n7"n^-^-iL 

|#i|l!l47"n^-?-^oTUv>o JifB#yn*r-*-*JBv>*Ltf, 

n ce - * - ©Tim k > • t ^ * k > gfe^^ k m^-t mm&timm * a - k -r & at 

[0 0 7 5] ^„ 
[0 0 7 6] • ^ 

tfctf*J:«)#$Lv\, fcis. A6^tli, A5WIW« 
O 3 * m—<D'** $ —±.teW>W. U fefi»iL3&^ * * - v ^ - **- 

[0 0 7 7] . v 

Rk$tL*«>o-ctt*v^ asov-*-, , 

CT-DNAWtt"CV^Uv\ T-DNAWi#C7^o;^r'J 7At«V> 
[0 0 7 8] 

(CaMV35S^-U-^) > v>> If >#Jfc**»^«>lB^*^«** (Mas* 
_ 5 ^_^_) L<iV^£fc#tiSo No s*-< 
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[0 0 7 9] 
[0 0 8 0] 

v^rs/^, ^ n 5 a 7 x - ctt^liittliEf ^^if -5 r 

fc^iJ. ZtiKX*), ±8B^W« **tr**ft I *C*W-*-& a^&t K 

[0 0 8 1 ] 

ome g aE^Sr^Jf&ifc^-CiSo -Oomeg a ^n^- * -O^i^JA 

(5' utr) tii«*4ii:i:j:oT, ±ia^^ ^m^^mwm^^h £ fc 

[0 0 8 2] 
[0 0 8 3 ] 

3 a«cojitji&m^^;^*3tfsT-<7)«^*3 «t rrna « . m z. if, # d n 

fe^tiZ, ^(D-Oli^j: < , rf3jR©&©*»£»^LTJEv>*Uf Jiv*,, 
[0 0 8 4 ] 

[0 0 8 5] 

[ 1 - 2 - 2 ) flteHS 

^Bj^^v^T^f^tL^^Kfsmxfi{±, ±ib c 1 - 2 - 1 ] m-?$m Ltzm.mz.mjL 

& £ 7 c^ot^Mi^o 

[0 0 8 6] 

fc**T?§*o r^Wf'J^A^iJftfcUtt, flx.lt Transformation of Ar 
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abidopsis thaliana by vacuum inf i ltration(http://www. bch. msu. edu/pamgreen/protoc 
bl.htm)*ffiv»* £fc*»"CS4o 
[0 0 8 7] 

o 

[0 0 8 8] 

±»Jfi*x.l&Sl^^^-* s 3»A$tL*«[WjWII&fc Ltlt $lxJ4\ ^ 
[0 0 8 9] 

5&W^*»**4«W*^S^fet-*^r»±^ -LIB C i - 2 - 1 3 -emH^L/sam^^ii^ 

[0 0 9 0] 

tfc. ts^fltw^A i sTFMmmmtf&tftx^&Wf&ii, -^m 5 ^imh t;p« 

'jy-^Ai 5 jfcf I ia o t « - 'J ; 1/ >i ? it t L J % Zicntzib 

gftJwgEife$**fci6HI±, u«i 1 5 WihiiOf S^»«t^> - t Lv>/c6 
X3b& 0 ^OAl 5^«&5ffl'fb**03&3R*WiiWI , t*^rfefc LTIi, fifeSfc^r&oaHS^I^ 

2>mMm~7Fir£ 7 CRNA i ftfcjflv** i Lv^ c i *U±\ flTftifro 

tiZ iiiffK, $ <b £ fi, ±iaH«fUXgti. RNAiftCiotM 5 7ff&m 
[0 0 9 1 ] 

C l - 2 - 3 3 fofwig, ^-<7Mft<^v£ 

„ $ e> K±mmM^^^ 9 -mmnn^tfix^x & ± v^*\ $ e> tt^ig^ 

[0 0 9 2] 

tt»iUIfeUU^U ^JHESWfcfcWJSLfcftfc, »#^O^co. £fcl4 

fp^ jf©Mtt^ ® *rawFK^jt*A l> irin** * » 

[0 0 9 3] 

Xfl (iglS) *^i*itv>tUv»o 
[0 0 9 4] 

ffilE#2 004-3106510 
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^ t ti ^ o i h (Dm® mm *mm- 5Mt £ # & t 1 a* 

[0 0 9 5 ] 

^0^^^^J5,ffiM*o^m^t±> &&&3&3I^ *-^®*k&1- a fr- 
[0 0 9 6] 

[0 0 9 7] 

[2-1] ^H^O^ffltt 

[0 0 9 8] 
[0 0 9 9 ] 
[0 10 0] 

. 7 9 ^ F Atti^i t^t S 5fcti* ^ 1* tLT o Z<Dfz£>, 77^fF 

TV^TU<> !WKmfe-£fc& i><DXl±%^o Mx.(i\ 77^K>'IWiIi7}tl 
TPC, DHA, EPA£ifPUFA& W^S^T^-Ck J:v* 0 Ztz, ZZX^v [± 
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o n n j t (±, mammz x *) fcpuzw *)&**iz> %> (o-o&tusx < , m%u m*. t* 
m sr tt-t & mmiBJ8.m * $ « « jcs fctsit^is, 

[0 1 0 1 1 

C 2 - 2 ] *3&W<3jflJffi<0— 00 
[0 10 2] 

[0 10 3] 
[0104] 

[§d«J] 
[0 10 5] 

c i ] mtmvfrm 

mmX&m (1989) ^HKb^lBRffi 2 4^tBJS-fe>?-) iaf;#of:„ tf\ 

fff L/:t7RftL, ^fflv^T 5 mm^^^DBf L/Co -SDBf LfcHSifc 1 g^^x^V^ 

l^SOmlO^y^CAtL, ^ n n *;VA/^ * y -;V (1:2) ?#m35mK if? 
X \£-X (jft&O. 4 mm) 7. 5ml£AfU * J E3?'7->f If- (CELL MASTER CM- 100 

, #nwwm) kx* io, o o onus x 1 o^^i^ffofcc 

[0 10 6] 

# y y°<D\H^-^}\±, £>|ftte-C£j§U 5f#9 0mli:4l)Jt'»^Dn^;VA/ 
(1 : 2) ^fflSriftlJjgLTto 2 2. 5m lfo5 0m 1 

#©#9*»»'Mfffc:£h&U #»tfi:?tJn*fl/A 7. 5mK l % K C 1 >dc$giS l 
3. 5 m 1 ^iJDL/Co l^f li 1 0ML < il#L^ 3, 0 0 0 rpmt2 0* 
Mifc'frLfco »«[li2Jitc^tL, *T«©*nn*;uAJi*|I|JRLfco ^nn* 

;i/Ajf 14 ^ LTV^&CPMl&W (?5 1 6 mm x 1 2 5 mm) 

*tf- hV^ * (SAVANT1±SC210) CT#**3K3IIS^Lfeo fa CPIOfeflP^** ** >3 

[0 10 7] 

l£}i^nU 7^*Lfcft50C, 3l$Htf>Jnf&&S£frv^ B&WSrfl&HSBft^^^^T- 

#u 3, 0 0 OHIIe x 5 53*181 ©at'MejSfcff ofc„ ±Jg<^*^>g*gU<E>S*Etff KB 
JfcU *fcT- hVty ^fcT^^fcigHfc^Lfco uOSI^ 2 0#!9^IU IJBI&BM 
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- (Hewlett Packard^ HP-6800) 1?%-%rLtZo ^^ffteTlB^ 

1 l/ZT^-fo 

[0 10 8] 
[*1] 



-h =? A 


Supelco SP-2330. Fused Silica Capillary Column. 
30m x 0.32mm ID , 0.2pm 


/na 


Inj: 240°C > Det: 250°C. Oven: 180°C 3 
180°C-+220°C (2°C/min) 




30cm/sec. EE^3 200 kPa. & fjj $ FID 



[0 10 9] 

C - M A S S (Hewlett PackardttHP-5973) £ J: ») fc5£ U £ - * Mr J: «5 ^Bi 
[0 1 10] 

CI I] ^^aC^ltS^EA'f -fi7 T)l<¥± (M.alpina) fi^OmfeT-Ofilii 

c 1 1 — 1 1 a 6 yfmmtmmMU^mm 

pE2 1 1 3 (Plant Cell Physiol. 37, p45 (1996)) i±, *.>^yV— 
Lf:*'J777-^f07^^3 5S (E 1 2 3 5 S) -fu^~ * - t J A V >"> > 
^--if(n o s)*-5*-*-fc £^Tl-£ -7°9^ 5 ^-"C*So £<DpE2113 

^SnaBI«U XhoIV>»- (TAKARA) £#A1-& £ i: J: >?#£>*L 
t7 s 7X 5 § f> t S a c I TIME • ¥f « t/:^ BamHIT/*- (TAK 
A R A) mipUE 7*#feo 
[0 111] 

P UE7^HindHUEcoRI -CMft-T & - J* J: o T# *L* D N AWffr 
CD? E 1 2 3 5 S^n-t-^-*^-t*BfM-fc, H i n d I I I t E c o R I t "CM 
'ffcL£*S%^Si£3&Ji^'f U ^-pBINPLUS (Transgenic research^, p 

288, (1995)) tZMffi-t&Z t\ZX !K pSPB 5 0 5 *#fc. W^ 7 * 
3ftCDA 6 7F£MHfc»*{S^£^t>-7°9*^ FPMLD 1 0 1 £Xh o I B 
amHn:TWftLt#f,W|f|l. 6 k b ©DN AWftf-*0JfcLfco ^ODNAUf 
fi-fc, P SPB 5 0 5 ^XhoUBamHI "CM'fb AW * V 

7><7)DNA®r)tfc}tl§U pSPB 5 5 9 tftfto Z<D7<7X 5 Ki:*v^^;Vr^ ^7 
A 6^fnOT*jtfS^«E 1 2 3 5 S-fu^E-^-h n o s> - 5 * -OftUWTfc 

[0 112] 

(Plant J. 5, 81, (1994)) K&cf^T, p S P B 5 5 9 * T t V 

Plant J. 5, 81, (1994)) H^o'v^T, #£frL*:£lJlx.* Ano^^k RNA^iffl U 

y nf y^A 7 4, J ^W v 3 y iz x y ^&;V7M ^-y^^o a 6 ^S&ftJftS^aftfc^&SHS 

Ltv^^^iKbfco -Lib en Mfcmm<vjj&r^ ztubo? '^omoffiffiwt* 

7>|fL/:ti?), afti^^witSS^^^CB^^y - V7 WBtaU . 8~ 
7. 3%#ftLT^^ 0 i©j(t*3&»?>, ^iVf^ ^-9fi3£<7) A 6 >fJ<ilfiI'ffc**jtfj5rtF*«W[ 

[0 113] 

CI 1 — 2] A 6 75fi&5fti<k»ma^^ •£ OTS&miSftMS^jt^o^l&iS 
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pUCAP (Transgenic research 4, p288, (1995)) £As c IXtMitl^, ¥?#*5ifiJ 
4b U P a c I V tKX *9 , pUCAPPtUo pE2 113£S 

naBI«U BamHIWA- (TAKARA) t fc J: 9, pUE 

6 &#fco c«pUE6^Sac I t?l'ffcL> ¥?f 3»ft U Sall'JV*- (TAK 
ARA) *#AUpUE8t#fco 
[0 114] 

<L(D~7° *7 7\ 5 Kp UE 8 *H i ndl I UEcoRI TrrMb LT# <b *l£ D N ABf 
¥x<Dn *,E 1 2 3 5 S 7°U^~- ? -Z^-$-&WFrZ P UCAPP«HindIII-Ec 
oRIt'f hKIPALfco -©^9^5 K*B amH I*J:tfS a 1 lT?ff ftLfcDN A 
WfM-t, J»m#tMSSft<7) c DNA^B amH IBil/Xh o I XfMit L T# D 
NAifJtfc £*I§U pSPBl 130 ^©77^5 FpSPBl 130*Pa 

c I-eMftU 2. 3 k b^DNAItfJt^p B i nPLUSOPac I *M V 

CjfXU. ffiJffiBMR*®****!^ tpBinPLUS±<7)nptII fc 
^#IrJ* , HCIrI§ i:4otv^ 7"^^ 5 K*31^U pSPBl 1 57Pt Ltz a 
[0 115] 

4 fc, P SPB599£PacI "VtMikLfcWPtitJ&Mt U As c I 'J>* - £t¥A 
U pSPB599At Lfco i«p S PB 5 9 9 A^As c I Xffi<ikLX&btl2> A 6 
^»-fb#**fe^^^-t>DNA|ffit^p SPB1 1 5 7 P©A s c IlfiCfAL, p 
S.P B 1 1 5 7 £#£0 
[0 116] 

:<0;U --7°9^ 5 Kp SPB 1 1 5 7 i±ft<D X o C^^'nCiAU ^Jfte^ 
[0 117] 

c 1 1 — 3 ) a 6 ^«^<b#*at^i:jje]»»jftsi6ft»*«^fc a 5 TfmMmm 

p C G P 1 3 6 4 (Plant Cell Physiol. 36, pl023, (1995)) *HindIIIfcS 
a c I I xmftLxnbti&ffi 1 . 3 k b O D N A UfJt t , pCGP1364£PstI 
xmit U ¥vf *5raHb L fclfe S a c I I "CM'ffc LX&htL2>%}2. 9 k bODNA HfJt t 
, pUCAPA^SacI -CMjk U ¥»*Sfrffc Lfc&H i n d I I I T?E{b LT# £ *l 
&t&2. 7 k bODNAifrt^igf^itCi "9. p S PB 1 8 4 £#£0 £tt£X 
baUKpnl -CffifbU p CR 2 |:t^n-->^LT*5A 5 ^3&f[Kbl£*}tfS 
^WfM-SrXb a I fcKp n I "C?!^ tfi&ODNAWfJT-fcSil&U pSPB 

1 5 1 9 A***fco 
[0 118] 

£OpSPB1519A£AscI -TrMlbU p SPB 1 1 5 7?)As c I 
L, p S P B 1 5 1 9 SrW^o i07°9^5 FpSPBl 5 1 9 JfCp t I I, A 5 JfM 

[0 1 1 9] 

±mtmm^^X\ p S P B 1 5 1 9 £fflv>T3£K3S&$*L;te*^n£^#U A5 
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[0 12 0] 

c 1 1 — 4 ] a 5 yfmmmm<Dmmmm 

mxK'VXv te, mmzffl:? ^^<DMXte A 5TiMHt@l*mf5Wl£¥£tLTv^K:& 
[0121] 

pSPB15 19I1WA3WU, W^y*^- r -'jyv>i 

h (J. Biol. Chem. 276, p31561 (2001)) <DUmK^?z 0 1"&:b*>> Wfi 1 g ? 

' v y (DTJ^m^X/^Kte-® *)M&, ->^-Kftl0mlC0. 0 5%y* 
t-y-yv^lt h V «^A7fc«t 2 4°C, 4 PlWi^^i:SM« Lfc 0 Jg*^, 
3®itL, Ji&JKm^*f £ is i & o o 
[0122] 

* <t?m*. wwtmfo 2&mzm^ tzmmfr & , v * ^& - r - v ; v > m t l tz 

2: d^lftS *L/io p SPB 1 5 1 QMi^AntTy^ K>t#4t 

[0123] 

[I I I) ^ X©^Jt(gJ| 
^-fX (Glycine max) £>ig#ii, 3fe#fi&fc:Fiiier&tf>#ffifc:f£v» (In vitro Cell. Dev 
. Biol. Plant 35:451 (1999)) , ^ffiJack^J&iH 1 ^ (3-5 mm) (3 
0g/l sucrose, 4,0mg/l 2, 4-D, B5 vitaminsSSj&DM Si&ife, pH7. 0 
) t«E^iiL/; 0 

[0124] 

mMLtzfoMi&B*$.faMMi£i& ( 1 0 g/ 1 sucrose, lg/1 asparagine, 5 m 
g/1 2, 4-D, FNLi te^i, pH5. 8 ) TigJfiS-**:^ T J ? ^Jf 
>te (ESI. OOttfU 3 5 0 dp i©77"ft-f^7) "eitlS^SA L£ 

0 i ©»^iA Lf:t«E^ 1 liilM-C^i Lfcf, 15mg/K 3 0m 
g / 1, 45mg/l Ohygromyc in « L ^lii^ltfet % tl^ft 1 J| Mik LXfrb, 
Ufefrit ■ J&iP^itil (30g/l sucrose, 3 0g/l D-GlucitoK 2 9 8. 4mg/ 

1 L-methionine, 4. 3 8 g/1 L-glutamin, FN Li t e ^ife, pH5. 8) \Z^% 

l (^o^Pt{i*^jEE^B^i-^.) , ^m-r^^m^xmm^^mtmmtK^itLx, 

Tlfv\ mW&mtt lOOrpmt L£ 0 
[0 12 5] 

civ] ^mMu^mm^^ ?-<d&& 

TO J; ? \z^f ofeo 
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[0126] 

if, 8tt£gflfcffi&* 2 tpJf^OpUCAP^As c I ^MfbLS g f I U 
If A, Sfcfc, P a c IT'M'fbLF sel'J >*-S:#AU 8 tt*B«<0ffl|RB*Mfc 

TpUC19£HindIII "CM^fk LSgf IT/*- £t¥A, § & fc, E c oRK* 
rMfcLA s c I V ^A-^ALf:? 1 ?^^ KpUCSA, pUC 1 9*H i n d I I I 
fijb LPac I V > * - £#A, $ <b fc, E c o R I LFsel'J'/*- £t¥A 

L/f/9*5 FpUCPF, p UC 1 9 £H i n d I I I TrffHk L S g f I V 
A, $ E c o R I "CM-ft LSgf I'J>*-mL/^7^5FpUCSS, p 

UC19£HindIII -CMflS LFselT/*- ^#A, $ '«b E c o R I -CM-fb 
LFsel'J >*-^#ALf;7°7^^ FpUCFF^lL/: 0 
[0127] 

C v ] j§tJKm^^;0«af5T-ffi%^iaffl ^ ^ - o#n§ 

llllf (GLELO) , A 5^^D^*cD|§il77-fe -7 F, iiO'T^Xfi^A 1 

^i;^- >T ; V7T ' t/j.- > y > ^n^e-^-CProc. Nat. Acad. Sci. USA, 83 p8560 
(1986) )*m^?Zo RteMi'l*. &T<D£ v Kft-otzo 
[0128] 

if, pUC 1 97/Vf^n-->W F <£>H indlll tXb a I fc©f B 1i:PC 
RKX^om^m, fflmBm&m, lILtn^'Jy-^'nt-^t SacUEc 
o R I tomi'P CRt: i 19 it IB, MIWStM, fflSUvy i^^^^stfS 1 ?-^ - 
5 *-^-£#AL*: ( P SPB 1 9 0 4) o P C RKtf5liBmm*y--?? u~=.y^ 

y^>7°n^^^-(:o^Ta, 7°9^-H i nCp r o f (5' -AGTCAAGCTTAATTCAAAC 
AAAAACG-3' ) .(EE?!l#-^ 7 ) , tXbaCpror (5' -CAGTTCTAGAAAATTCTTTAATACGG-3' 
) (SB^lJ#-^.8) tTOL/Co i/t, -7 7 t° flfS?-^ - U - ^ - V^T 

li, 77^-Sacmasf (5' -AGTCGAGCTCCAGCTTCCCTGAAACC-3 ' ) (IB^!l#-^ 9 ) t 
, Ecomasr (5' -CATCATCTCGAGGGTGGTGACCATGGTGATCGC-3* ) (@E£iJ#H§- 1 0 ) t £ 

m^tzo 

[0 12 9] 

^■7*?u~=-y 7\zm%^Z> P C R-eiiliL^DNAHfitti^T, iftflfffiT?D N A £±i 
fS-e£&KOD + *°V 7 9 --If (m^$c5£tgrtt) *JSv», 9 4tt2^Flf#L/-:f, 
9 4 °C • 1 5t>\ 6 8°C • 1 ~ 3^0-9- 4 9 2 5t-f^;K^PC RKJ£4~ «£ otiS 
L^o pSPB1904 cDXbaItSacI tWRBfc, P C R "CftlM L*: A 5 ?53&SHb 
P£ft, A6^fD<b^#> l&MiIft®S^*^#DNAifjt^-9-r^n-^^^L, ^ 
fl^fl pSPBl 9 0 9, pSPB1910, pSPB19lU L tz Q 
[0130] 

pSPB1909£HindIII, EcoRI TiljtLTf/; A 5 T^I&MikWm**. 
v F £ p U C S A K-mX U ifcpSPB1911*HindIII, EcoRI ^mit 
LxnfzmMM&WMX^y f^pUCPF i:ffALfcc ^tLP)^f tiflip S P B 1 9 
19, pSPB1920t fa-f & 0 £©pSPBl 91 9*PacI, Fsel 

tr#Ht LT#fc A 5 sfm\Hmm% -fe nt, pSPB 1 9 2 0?:Sgf I, Asclt 
tFHb Lr#7tfl&J83&m^SffiS»** "t y F t , pSPB1910*HindIII, Ec 

o r i lt#£ a 6 /N&ftHfcatft* -t nitpucsAPF K>fi&&y^-e, 3 # 

■fef F£^tL^7°9*5 FpSPB 1 9 4 4 ^<«L/Co 
[0 13 1] 

i/c, 3 5 S -7°n^r-^ ;W v Vj&ttiifS^-- no s * - 5 

^SHPT*-fe7 FfipUCFFcoH i ndl I I *M F^, ifc3 5S7n^-^- 
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fltfe^MS* yifRjt&rf— no s 9~ 5 ^-9-frb%& G FP*-b^ MipUCS S 
»Sph I tEc oRUO^CfjLftit^n-zy^U pSPBl 9 1 8, pS 
PB 1 9 3 5 fcffsSRLfco pPSBl 9 4 4©Fs elt'f fCpSPBl 9 18^?>I0 
•5ttiL7tHPT*-fey ifcS g f I*M hKp S PB 1 9 3 5 *&SJ t) ffi Lfc G F 

Pfc-fey h mtp S P B 1 8 5 2 «r^«L^o 
[0 13 2] 

ttz, M 5yfmmitmm^i^ (Accession No. P48625) **y?9 u > & 

> jy.TO J: 9 £?r ofco 
[0133] 

U h ?y FM-^fART-P C Rffi ( 

r/t'fn^xvrai) £fflV^T, 0 1 i g o (d T) 1 2 ~ 1 8 7 J 4 v-tffo/; 
o fc U d e t 1 5 — 2— Fl (5' -ATGGTTAAAGACACAAAGCCT 

TTAGCC-3') (Wfflttrll) detl5-2-Rl (5' -TCAGTCTCGTTGCGAGTGGAGG-3 
') (mm^-12) fcSrfflv^-CPCRRt&Srffojto 
[0 13 4] 

P C RKlBtt 9 4 TCT 2 £-W#3$L£^ 9 4 °C • 3 0 5 5 °C • 3 0 7 2 °C • 

3 0#~ l^cD^-f 3 OiM ^;Hfv>. ?f)}:7 2rtl5-MtL/:o Jfifll£*i 
fcDNAi)t*TOPO?D-i'/^y h (>f >tf Fn^i^tt) ^TpC 
R I I 9 x*mMLtz 0 -9-/^n- — v^Lfe 
A 1 5TOfP^»otfS^-^Pi^3 K> «£ 19 5ia^T»S~ 5 9 1 b p t TODNAWftf-fc 
itLTBamHK X h o I BMMEyfl&fJljn U^WfM-fc. 7 9 1 b p it© 
DNAifrCTLtS-a c K Xh o I R|fcE?!l*#;bnLfcKrfi- 1 Sr P C R £ J: ^ifipi, 

[0 13 5] 

i©^Mv^;^7^v-li, ±BB<£>&5 9 1 b p »ftf- o v» T f± 7 9 >f -7- S0YF1 
-B (5' -TGGCCTGGGATCCTTAAAGACACAAAGCCTTTA-3' ) (mm^ 1 3 ) fc, SOYR1- 
X (5' -GCACATCTCGAGGGATTGAAGTGAGAGCCTTC-3' ) (WMtt 1 4 ) fc *Mv>fc 0 £ fc> _h 
IfiO^J 7 9 1 b p HfM* o V^T 7 , 7 / f"7 t -SOYF2-S (5' -GTCTGCGAGCTCTTAAAGA 
CACAAAGCCTTTA-3 ' ) (fEM^r^r 15) £ , S0UR2-X (5' -CATCATCTCGAGGGTGGTGACCA 
TGGTGATGC-3 ' ) Q5iffl&%r 16) * M ^ tz 0 
[0 13 6] 

ZtLh 2a^CDDNAIff>t^\ A7lf >#3t£f£& «t ? \'WSL\*'& amH I -X h o I 
- S a c I t:Stl£U a >yy -y—Vfu^-^-h no s 9-^.^-9- tcom^B a 
mHI, SacItO CSALRNA i*-t-^ *ffc*Lfc (pSPB1876) 0 £ 
OpSPBl 8 7 6^U1 5 R N A i fs^v h £r$J K) fcB U pSPBl 8 5 2©A s c 
It^f pSPB 1 8 7 7t#8U, 

[0 13 7] 

S tz, p S P B 1 8 7 7 li> III 2 fc^-f 3Mr?&tfd&?-£ i^^l^o JWfcfi&fcW:^ 
if, pUCSAPF 2. 7kbp©Sgf I-Asclt'f M:GLELO)tfifi 

P^at^^-^^-^-fc^ra^GLELO c DNA^ttStlTl^SBftfO ifc 
Ascl-Paclt'f fPA6 /Ft&fltffcB^jHS^Brfi- (C o n fcma s iOWKA 6 
^ffrfitfbSfitc DNA^^LTV^ifJt) lf;P a c I -F s e I t^f MCA 5^ 
(Co nfcma s iOH^A 5»ftf Ic DNA^MLTV^Iffr) £ 
iAU p S P B 1 9 4 4 «rfls»Lfco ^V*T% P SPB1944£SgfIiFseI 
h T*^iLt, S g f It^K:3 5 S^n^-*--ii>fe^fc*>^K3tfS : ?--n o 
s^-U-^-^ibftSGFP**'; h Fs e I He 3 5S"7°n-^-^ /\ 

4 9~u~?4 is>m&8tfc=?- n o s ^-U-^-H&«HPTA*»; F^iAL, p 

5 B 1 8 5 2 SrfMftLfco A 1 5 RNA i pSPB 1852 0As 
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cI^M'ffAU pSPB 1 8 7 7^SUo 
[0 13 8] 

X 7 KftWiLfz p S B 1 8 7 7 <D<£fom £ El 3 \Z^-f 0 ^(DXvK, pSB187 
GFP#-feyK GLELOx A 1 5RNA i *-fe7 A6^Wi, A 

5 ^ftHbn^ hpt*^7 h t5 § «£ tix & d . #sit^£§§u-f & * - 1 & 

[0 13 9] 

[VI] Xo?£5»E8W3 <t J/tiMlf 

pSPB 1 8 7 7 *«AU/>f X^SSE h fc CO 2 * x - PX^ y X V > 

[0 14 0] 

^-V^DNAiS itFRNA^tt-PttDNeasy Plant Mini KittRNeasy Plant Mini Kit 
(ft^ti^7^» ^fflv^itti l9W«Lfco fSffiL/^DNA 2 0 0 ngl:| 
li:, PCRKJS^^fo/co >:«fflL/^7^-7-!i, d e t 6 f 3 (5' -TGGTGGAAG 
GACAAGCACAA-3' ) (HB^J#^ 1 7) d e t 6 r 2 (5' -ACAGACCAGGGTGAACATCA-3' ) (SB 
^J#^-l 8) , 7°7^v-det5f 4 (5' -CTTTGGATCCTTGATCGCCT-3' ) (l£^J#^- 1 9 
) Uet5r3 (5' -AGAACATGACGGTGTGCCAA-3' ) {W>n^ 2 0) , y°94^~Xb a 
G L f (5' -CAGTTCTAGAGCCTTCTCACATTCCC-3' ) (I2^!]#-^ 2 1 ) tSacGLr (5'-AGT 
CGAGCTCTTACTGCAACTTCCTT-3 ' ) (BB#I#-^ 22) . ^'fv-HPTf 1 (5' -CCTGCGGGT 
AAATAGCTGCG-3' ) (BB?»J#^ 2 3) tHPTrl (5' -CGTCAACCAAGCTCTGATAG-3 ' ) (SS^J 
24) , 7°7^-EGFP-Fl (5' -ATGGTGAGCAAGGGCGAGGA-3 ' ) (SB?!j#^- 2 5 
) t E G F P - R 1 (5' -AATGAACATGTCGAGCAGGTA-3 ' ) (SB^J#-^ 2 6) *m^fz 0 
[0141] 

PCRRJ^It ItCExTaq iJ J'U «5££H±) *fflv>, 9 4 "Ct? 2 fl-n« 
#Lftt, 9 4 °C • 3 0#\ 5 5 °C • 3 0 #\ 7 2 °C • 3 0#~ 1 3*<Z>-*M 30t 
-f^/UfrV^ SS>K7 2TC"Cl£*Mfi8$L;fco £ ft ?^ p S P B 1 8 7 7 
A L ^ W X £ {i A 6 ^IMHfc@£«, A 5 ^Fl&fttf HIN^ TOMilS®*®^ H P T it 
fc^SA $ tLT & ^ g F P stfS^- \tmX 5iiTV»4v»tfc £ #> H ft o fc 0 ffl ffi 
Lfc^RNA*flH/>rffrife©J: vCRT-P CRifiofco RT - P CRI±t^?i!|^ 
HtU X9 -f v- d e t 6 f 3 (Mffltt 17) t d e t 6 r 2 (BB^J#-^ 18). 
7°7^v-det5f 4Uet5r3, ^^v-GLEf (5' -GTGCTCGCTTATTTGGTCA 
C-3') (@E^J#-^2 7) hGLEr (5' -CGACATCATGCAGAACTGTG-3' ) (@n^ij#^ 2 8 ) £ 
m^tzo YJ ADNAfcRW ^/u-rPCRfcffv^ itf£T-f&il£$Mft Lfc 0 ^-Ojfe* 
, p S PB 1 8 7 7^®tem^-f XT'ti, A6^Wf> A 5 ^t&aKfc**. fltft&Bfe 

[0 14 2] 

p SPB 1 8 7 7^j?<E*^>fX©j&*MEl g^o±fE CI] ffll Kt£ or flt K£ 

-?-0^*^TIB^2 ^^i" 0 
[0 14 3] 
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W2\ 





Control (%) 


pSPB1877 (%) 




56.28 


43.96 


a 'J J U > |£ 


7.6 


6.52 


r 'J ^ u> > i£ 


0 


2.77 




0 


1.73 




0 


2.1 



[0 14 4] 

S2 £^1" <£ ^ p S P B 1 8 7 7^««Kjfe^^Xo^J(WET*li^:*^^X-C»±^ 
C^tL-C, 2. 77%, 1. 73%, 2. 1 0 % <D#J£-r-g-j£ £ tiX^?z 0 £33, 

[0145] 

[0 14 6] 

[VIII] 

p S P B 1 8 7 7 T&K&my-i X^lf 1 3K*»?,±|a [ I 3 fllfcSBfc^tefc^o Til 

[0 14 7] 
[*3] 





Control 
fi^(%) 


pSPB1877 
U=F(%) 




57.86 


51.19 


or ' J J 


9.27 


1.92 


r U «/ u > i£ 


0 


2.49 




0 


1.05 


7^ K>& 


0 


0.83 



[0148] 

m3KB-f£7K, p S P B 1 8 7 7Ma^^X«-eit *$m&m<o74 X 

titter -u ^ v>m> -u ^ w^iu 75^ K^m^^tt-rtL 

^filSSllWtT, 2. 4 9%, 1. 0 5%, 0. 8 3%©ffl-fr-C#J&3*L*CV»fco * 
[0 14 9] 
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[0 15 0] 
[0151] 

[0 2 J *ii«IIC#^7°7^^ F^^^-p S PB 1 8 7 7©MlS^i* 
JB3] K^^-p S PB 1 8 7 7 ©^#:^I^i: 
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SEQUENCE LISTING 

<110> SUNTORY LIMITED 

<120> The method for producing plants included arachidonic 
acid, the plants produced by that method, and the use 

<130> P030099 

<140> 
<141> 

<160> 28 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 457 
<212> PRT 

<213> Mortierella alpina 
<400> 1 

Met Ala Ala Ala Pro Ser Val Arg Thr Phe Thr Arg Ala Glu He Leu 
15 10 15 

Asn Ala Glu Ala Leu Asn Glu Gly Lys Lys Asp Ala Glu Ala Pro Phe 
20 25 30 

Leu Met He He Asp Asn Lys Val Tyr Asp Val Arg Glu Phe Val Pro 
35 40 45 

Asp His Pro Gly Gly Ser Val He Leu Thr His Val Gly Lys Asp Gly 
50 55 60 

Thr Asp Val Phe Asp Thr Phe His Pro Glu Ala Ala Trp Glu Thr Leu 
65 70 75 80 

Ala Asn Phe Tyr Val Gly Asp He Asp Glu Ser Asp Arg Ala He Lys 
85 . 90 95 

Asn Asp Asp Phe Ala Ala Glu Val Arg Lys Leu Arg Thr Leu Phe Gin 
100 105 110 

Ser Leu Gly Tyr Tyr Asp Ser Ser Lys Ala Tyr Tyr Ala Phe Lys Val 
115 120 125 

Ser Phe Asn Leu Cys He Trp Gly Leu Ser Thr Phe He Val Ala Lys 
130 135 140 
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Trp Gly Gin Thr Ser Thr Leu Ala Asn Val Leu Ser Ala Ala Leu Leu 
145 150 155 160 

Gly Leu Phe Trp Gin Gin Cys Gly Trp Leu Ala His Asp Phe Leu His 
165 170 175 

His Gin Val Phe Gin Asp Arg Phe Trp Gly Asp Leu Phe Gly Ala Phe 
180 185 190 

Leu Gly Gly Val Cys Gin Gly Phe Ser Ser Ser Trp Trp Lys Asp Lys 
195 200 205 

His Asn Thr His His Ala Ala Pro Asn Val His Gly Glu Asp Pro Asp 
210 215 220 

He Asp Thr His Pro Leu Leu Thr Trp Ser Glu His Ala Leu Glu Met 
225 230 235 240 

Phe Ser Asp Val Pro Asp Glu Glu Leu Thr Arg Met Trp Ser Arg Phe 
245 250 255 

Met Val Leu Asn Gin Thr Trp Phe Tyr Phe Pro He Leu Ser Phe Ala 
260 265 270 

Arg Leu Ser Trp Cys Leu Gin Ser He Met Phe Val Leu Pro Asn Gly 
275 280 285 

Gin Ala His Lys Pro Ser Gly Ala Arg Val Pro He Ser Leu Val Glu 
290 295 300 

Gin Leu Ser Leu Ala Met His Trp Thr Trp Tyr Leu Ala Thr Met Phe 
305 310 315 320 

Leu Phe He Lys Asp Pro Val Asn Met He Val Tyr Phe Leu Val Ser 
325 330 335 

Gin Ala Val Cys Gly Asn Leu Leu Ala He Val Phe Ser Leu Asn His 
340 345 350 

Asn Gly Met Pro Val He Ser Lys Glu Glu Ala Val Asp Met Asp Phe 
355 360 365 

Phe Thr Lys Gin He He Thr Gly Arg Asp Val His Pro Gly Leu Phe 
370 375 380 

Ala Asn Trp Phe Thr Gly Gly Leu Asn Tyr Gin He Glu His His Leu 
385 390 395 400 

Phe Pro Ser Met Pro Arg His Asn Phe Ser Lys He Gin Pro Ala Val 
405 410 415 
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Glu Thr Leu Cys Lys Lys Tyr Gly Val Arg Tyr His Thr Thr Gly Met 
420 425 430 

He Glu Gly Thr Ala Glu Val Phe Ser Arg Leu Asn Glu Val Ser Lys 
435 440 445 

Ala Ala Ser Lys Met Gly Lys Ala Gin 
450 455 



<210> 2 
<211> 1371 
<212> DNA 

<213> Mortierella alpina 



<400> 2 

atggctgctg ctcccagtgt gaggacgttt 
ctgaatgagg gcaagaagga tgccgaggca 
tacgatgtcc gcgagtttgt ccctgatcat 
ggcaaggacg gcactgacgt ctttgacact 
gccaactttt acgttggtga tattgatgag 
gcggccgagg ttcgcaagct gcgcaccttg 
aaggcatact atgccttcaa ggtctcgttc 
attgttgcca agtggggcca gacctcgacc 
ggtctcttct ggcagcagtg cggatggttg 
caggaccgtt tctggggtga tcttttcggc 
tcgtcctcct ggtggaagga caagcacaac 
gaggatcccg acattgacac tcaccctctg 
ttctcggatg ttcctgacga ggagctgacc 
cagacctggt tctacttccc cattctctcg 
attatgtttg ttctgcccaa cggtcaggcc 
tcgttggtcg agcagctgtc tctggctatg 
ctgttcatta aggatcccgt caacatgatt 
ggcaacttgt tggcgattgt gttctcgctc 
gaggaagcgg tcgatatgga cttcttcacc 
cctggtctgt ttgccaactg gttcacgggt 
ttcccttcga tgccccgcca caacttttca 
aaaaagtacg gtgtccgata ccataccact 
agccgtttga acgaggtctc caaggcggcc 



actcgggccg agattttgaa tgccgaggcc 60 
ccctttctga tgatcattga caacaaggtg 120 
cccggtggaa gtgtgattct cacgcacgtt 180 
ttccaccccg aggctgcttg ggagactctt 240 
agcgatcgtg ccatcaagaa tgatgacttt 300 
ttccagtccc ttggctacta cgactcgtcc 360 
aacctctgca tctggggctt gtcgactttc 420 
ctcgccaacg tgctctcggc tgcgctcttg 480 
gcgcacgact ttttgcacca ccaggtcttc 540 
gccttcttgg gaggtgtctg ccagggtttc 600 
actcaccacg ctgctcccaa cgtccacggc 660 
ttgacctgga gtgagcatgc tctggagatg 720 
cgtatgtggt cgcgcttcat ggtcctcaac 780 
tttgcccgtc tgtcctggtg cctccagtcc 840 
cacaagccct ctggagcgcg tgtgcccatt 900 
cactggacct ggtacctcgc caccatgttc 960 
gtgtactttt tggtgtcgca ggctgtttgc 1020 
aaccacaacg gcatgcctgt gatctccaag 1080 
aagcagatca tcacgggtcg tgatgttcac 1140 
ggattgaact accagattga gcaccacttg 1200 
aagatccagc ctgctgtcga gactttgtgc 1260 
ggtatgatcg agggaactgc agaggtcttt 1320 
tccaagatgg gcaaggcaca g 1371 



<210> 3 
<211> 318 
<212> PRT 

<213> Mortierella alpina 



<400 > 3 „, . T 

Met Glu Ser He Ala Gin Phe Leu Pro Ser Lys Met Pro Gin Asp Leu 

15 10 15 
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mm 2004-097089 



4/ 



Phe He Asp Leu Ala Arg Ala He Gly Val Gin Ala Ala Pro Tyr Val 
20 25 30 

Asp Pro Leu Glu Ala Ala Leu Val Ala Gin Ala Glu Lys Phe Phe Pro 
35 40 45 

Thr Val Val His His Thr Arg Gly Phe Leu Val Ala Val Glu Ser Pro 
50 55 60 

Leu Ala Arg Glu Leu Pro Leu Met Asn Pro Phe His Val Leu Leu He 
65 70 75 80 

Ala Leu Ala Tyr Leu Val Thr Val Phe Val Gly Met Gin He Met Lys 
85 90 95 

Asn Phe Glu Arg Phe Glu Val Lys Thr Phe Ser Leu Phe His Asn Phe 
100 105 HO 

Cys Leu Val Ser He Ser Ala Tyr Met Cys Gly Gly He Leu Tyr Glu 
115 120 125 

Ala Tyr Gin Ala Asn Tyr Gly Leu Phe Glu Asn Ala Ala Asp His Thr 
130 135 140 

Val Gin Gly Leu Pro Met Ala Lys Met He Trp Leu Phe Tyr Phe Ser 
145 150 155 160 

Lys He Met Glu Phe Val Asp Thr Met He Met Val Leu Lys Lys Asn 
165 170 175 

Asn Arg Gin He Ser Phe Leu His Val Tyr His His Ser Ser He Phe 
180 185 190 

Thr He Trp Trp Leu Val Thr Phe Val Ala Pro Asn Gly Glu Ala Tyr 
195 200 205 

Phe Ser Ala Ala Leu Asn Ser Phe He His Val He Met Tyr Gly Tyr 
210 215 220 

Tyr Phe Leu Ser Ala Leu Gly Phe Lys Gin Val Ser Phe He Lys Phe 
225 230 235 240 

Tyr He Thr Arg Ser Gin Met Thr Gin Phe Cys Met Met Ser He Gin 
245 250 255 

Ser Ser Trp Asp Met Tyr Ala Met Lys Val Leu Gly Arg Pro Gly Tyr 
260 265 270 

Pro Phe Phe He Thr Ala Leu Leu Trp Phe Tyr Met Trp Thr Met Leu 

ttiliE# 2004-3106510 
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275 280 285 

Gly Leu Phe Tyr Asn Phe Tyr Arg Lys Asn Ala Lys Leu Ala Lys Gin 
290 295 300 

Ala Lys He Asp Ala Ala Lys Glu Lys Ala Arg Lys Leu Gin 
305 310 315 



<210> 4 
<211> 954 
<212> DNA 

<213> Mortierella alpina 
<400> 4 

atggagtcga ttgcgcaatt cctcccctca aagatgccgc aagatctgtt tattgacctt 60 
gcaagggcca tcggtgtcca ggccgcaccc tatgtcgacc ctctcgaggc agcgcttgtg 120 
gcccaggccg agaagttctt ccccacggtc gttcatcaca cgcgcggctt tttggtcgcg 180 
gtcgagtcac ccttggcccg tgagctgccc ttgatgaacc ccttccacgt gctgttgatc 240 
gcgctcgctt acttggtcac ggtctttgtg ggcatgcaga tcatgaagaa ctttgaacgg 300 
ttcgaggtca agacgttctc gctcttccac aacttttgtc tggtctcgat cagtgcctac 360 
atgtgcggcg ggatcttgta cgaggcttac caggccaact atggactgtt tgagaacgcg 420 
gccgatcata ccgtccaggg tcttcctatg gccaagatga tctggctctt ctacttctcc 480 
aagatcatgg agtttgtcga caccatgatc atggtcctta agaagaacaa ccgccagatc 540 
tcgttcttgc acgtctacca ccacagctcc atcttcacca tctggtggtt ggtcaccttt 600 
gttgcaccca atggtgaagc ctacttctcg gctgcgttga actcgttcat ccacgtgatc 660 
atgtacggct actacttcct gtccgccttg ggcttcaagc aggtgtcgtt catcaagttc 720 
tacatcacgc gttcgcagat gacgcagttc tgcatgatgt cgatccagtc ctcctgggac 780 
atgtatgcca tgaaggtgct tggccgcccc ggatacccct tcttcatcac cgccctgctt 840 
tggttctaca tgtggaccat gctcggactc ttctacaact tctacagaaa gaacgccaag 900 
ttggccaagc aggccaagat cgatgctgcc aaggagaagg caaggaagtt gcag 954 



<210> 5 
<211> 446 
<212> PRT 

<213> Mortierella alpina 
<400> 5 

Met Gly Thr Asp Gin Gly Lys Thr Phe Thr Trp Gin Glu Leu Ala Ala 
15 10 15 

His Asn Thr Glu Asp Ser Leu Leu Leu Ala He Arg Gly Asn Val Tyr 
20 25 30 

Asp Val Thr Lys Phe Leu Ser Arg His Pro Gly Gly Thr Asp Thr Leu 
35 40 45 

Leu Leu Gly Ala Gly Arg Asp Val Thr Pro Val Phe Glu Met Tyr His 
50 55 60 

ffi|E# 2004-3106510 
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Glu Phe Gly Ala Ala Glu Ala He Met Lys Lys Tyr Tyr Val Gly Thr 
65 70 75 80 

Leu Val Ser Asn Glu Leu Pro He Phe Pro Glu Pro Thr Val Phe His 
85 90 95 

Lys Thr He Lys Gly Arg Val Glu Ala Tyr Phe Lys Asp Arg Asn Met 
100 105 110 

Asp Ser Lys Asn Arg Pro Glu He Trp Gly Arg Tyr Ala Leu He Phe 
115 120 125 

Gly Ser Leu He Ala Ser Tyr Tyr Ala Gin Leu Phe Val Pro Phe Val 
130 135 140 

Val Glu Arg Thr Trp Leu Gin Val Val Phe Ala He He Met Gly Phe 
145 150 155 160 

Ala Cys Ala Gin Val Gly Leu Asn Pro Leu His Asp Ala Ser His Phe 
165 170 175 

Ser Val Thr His Asn Pro Thr Val Trp Lys He Leu Gly Ala Thr His 
180 185 190 

Asp Phe Phe Asn Gly Ala Ser Tyr Leu Val Trp Met Tyr Gin His Met 
195 200 205 

Leu Gly His His Pro Tyr Thr Asn He Ala Gly Ala Asp Pro Asp Val 
210 215 220 

Ser Thr Ser Glu Pro Asp Val Arg Arg He Lys Pro Asn Gin Lys Trp 
225 230 235 240 

Phe Val Asn His He Asn Gin His Met Phe Val Pro Phe Leu Tyr Gly 
245 250 255 

Leu Leu Ala Phe Lys Val Arg He Gin Asp He Asn He Leu Tyr Phe 
260 265 270 

Val Lys Thr Asn Asp Ala He Arg Val Asn Pro He Ser Thr Trp His 
275 280 285 

Thr Val Met Phe Trp Gly Gly Lys Ala Phe Phe Val Trp Tyr Arg Leu 
290 295 300 

He Val Pro Met Gin Tyr Leu Pro Leu Ser Lys Val Leu Leu Leu Phe 
305 310 315 320 

Thr Val Ala Asp Met Val Ser Ser Tyr Trp Leu Ala Leu Thr Phe Gin 

ffiiE# 2004-3106510 
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325 330 335 

Ala Asn His Val Val Glu Glu Val Gin Trp Pro Leu Pro Asp Glu Asn 
340 345 350 

Gly He He Gin Lys Asp Trp Ala Ala Met Gin Val Glu Thr Thr Gin 
355 360 . 365 

Asp Tyr Ala His Asp Ser His Leu Trp Thr Ser He Thr Gly Ser Leu 
370 375 380 

Asn Tyr Gin Ala Val His His Leu Phe Pro Asn Val Ser Gin His His 
385 " 390 395 400 

Tyr Pro Asp He Leu Ala He He Lys Asp Thr Cys Ser Glu Tyr Lys 
405 410 415 

Val Pro Tyr Leu Val Lys Asp Thr Phe Trp Gin Ala Phe Ala Ser His 
420 425 430 

Leu Glu His Leu Arg Val Leu Gly Leu Arg Pro Lys Glu Glu 
435 440 445 



<210> 6 
<211> 1338 
<212> DNA 

<213> Mortierella alpina 
<400> 6 

atgggtacgg accaaggaaa aaccttcacc tggcaagaac tcgcggcgca taacaccgag 60 
gacagcctcc ttttggctat ccgtggcaat gtatacgatg tcacaaagtt cttgagccgt 120 
catcctggtg gaacggatac tctcttgctc ggagctggcc gagatgtcac tccggttttt 180 
gagatgtacc acgagtttgg agctgcagag gctatcatga agaagtacta tgttggcaca 240 
ctggtctcaa atgagttgcc catcttccca gagccaacgg tgttccataa gaccatcaag 300 
ggcagagttg aggcatactt taaggaccgg aacatggatt ccaagaacag accagagatc 360 
tggggacgat atgctctcat ctttggatcc ttgatcgcct cttactacgc gcagctcttt 420 
gtaccgttcg tggtcgaacg tacatggctc caggtggtgt ttgctatcat catgggattt 480 
gcgtgcgcgc aagtcggatt gaaccctctt cacgatgcct cccacttttc agtgacccac 540 
aaccccaccg tttggaagat tctcggagcc acgcacgact ttttcaacgg agcatcgtat 600 
ctcgtgtgga tgtaccaaca tatgctcggc catcatccct ataccaacat tgctggagct 660 
gatcccgatg tgtcgacctc tgagcccgat gttcgtcgta tcaagcccaa ccaaaagtgg 720 
ttcgtcaacc acatcaacca gcacatgttt gttcctttcc tgtacggact gctggcgttc 780 
aaggtgcgca tccaggacat caacatcttg tactttgtca agaccaatga cgccattcgt 840 
gtcaacccca tctcgacttg gcacaccgtc atgttctggg gcggaaaggc cttctttgtc 900 
tggtaccgct tgatcgttcc tatgcagtat ctgcccctga gcaaggtgtt gctcttgttt 960 
accgtcgcag acatggtctc ttcttactgg ctggcgctga ccttccaggc gaaccacgtt 1020 
gttgaggagg ttcagtggcc attgcctgat gagaatggaa tcatccaaaa ggattgggca 1080 
gccatgcagg tcgagactac tcaggattac gcccacgatt cgcacctctg gaccagcatc 1140 
acgggcagct tgaactacca agccgttcat catctgttcc cgaacgtttc ccagcatcac 1200 
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taccctgata tcctggctat catcaaggac acctgcagcg agtacaaggt gccatacctc 1260 
gtcaaggata ccttttggca agcgtttgct tcacatttgg agcacttgcg tgtgcttggt 1320 
cttcgtccca aggaagag 1338 



<210> 7 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
HinCprof 

<400> 7 

agtcaagctt aattcaaaca aaaacg 



<210> 8 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
XbaCpror 

<400> 8 

cagttctaga aaattcttta atacgg 



<210> 9 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer Sacmasf 
<400> 9 

agtcgagctc cagcttccct gaaacc 



<210> 10 
<211> 33 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer Ecomasr 
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<400> 10 

catcatctcg agggtggtga ccatggtgat cgc 



33 



<210> 11 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
detl5-2-fl 

<400> 11 

atggttaaag acacaaagcc tttagcc 27 



<210> 12 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
detl5-2-rl 



<210> 13 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer S0YF1-B 
<400> 13 

tggcctggga tccttaaaga cacaaagcct tta 33 



<210> 14 
<211> 32 
<212> DNA 

<213> Artificial Sequence 



<400> 12 

tcagtctcgt tgcgagtgga gg 



22 



<220> 

<223> Description of Artificial Sequence: Primer S0YR1-X 
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<400> 14 

gcacatctcg agggattgaa gtgagagcct tc 



32 



<210> 15 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer S0YF2-S 
<400> 15 

gtctgcgagc tcttaaagac acaaagcctt ta 32 



<210> 16 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer S0UR2-X 



<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer det6f3 
<400> 17 

tggtggaagg acaagcacaa 20 



<210> 18 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer det6r2 



<400> 16 

catcatctcg agggtggtga ccatggtgat gc 



32 



<400> 18 
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acagaccagg gtgaacatca 



20 



<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer det5f4 
<400> 19 

ctttggatcc ttgatcgcct 20 



<210> 20 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer det5r3 



<210> 21 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer XbaGLf 
<400> 21 

cagttctaga gccttctcac attccc 26 



<210> 22 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer SacGLr 



<400> 20 

agaacatgac ggtgtgccaa 



20 



<400> 22 

agtcgagctc ttactgcaac ttcctt 



26 
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<210> 23 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer HPTfl 
<400> 23 

cctgcgggta aatagctgcg 20 



<210> 24 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer HPTrl 



<210> 25 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer EGFP-fl 
<400> 25 

atggtgagca agggcgagga 20 



<210> 26 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer EGFP-R1 



<400> 24 

cgtcaaccaa gctctgatag 



20 



<400> 26 

aatgaacatg tcgagcaggt a 



21 



<210> 27 
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<211> 20 

<212> DNA . . 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer GLEf 
<400> 27 

gtgctcgctt atttggtcac 



<210> 28 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer GLEr 
<400> 28 

cgacatcatg cagaactgtg 
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